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SUMMARY 


The object of the test on which this report is based was to 
determine the ability of a dry ise system of refrigeration to protest 
transcontinental frozen food shipments during extremsly warm weather. 


The refrigerator car in which the system was installed was 
loaded with frozen peas and held for a period of 10 days in a care 
testing laboratory in which a temperatures of approximately 85 Fe 
was maintained. Commodity temperatures recorded at 4-hour intervals 
throughout the test showed a very close relationship between tempera- 
tures taken at the top and bottom positions of the load. At the end 
of the test average fop and bottom positions still registered below 
zero, averaging 2.6 and =5 8° Fe 


The maximm commodity temperatures were found in the end of the 
oar opposite that in which the refrigeration unit was installed. 
These temperatures probably could have been lowered if a fan had been 
installed permitting better circulation in this area. 


The rate of consumption of dry ice during the 1l0@day period the 
car was in the test house averaged 50.7 pounds per hour. The 13,860 
pounds of dry ice which were in the car at the beginning of the test 
were sufficient to maintain below zero temperatures throughout the 
tsst period. 


Results of the test indicate that this system had ample capacity 
to refrigerate frozen foods; however, its practicability in general 
service will depend on the cost and availability of dry ice. 


Further research should be conducted during the heat of the 


sumner with respeot to preoooling the car prior to loading and to the 
operation of the refrigerating system in overethe-road testse 


TEST OF A REFRIGERATOR CAR 
EQUIPPED WITH DRY ICK SYSTEM OF REFRIGERATION 


By Harold De Johnson and Martin V. Gerrity 
Marketing and Facilities Research Branch 
and 
_ John T. Worthington and Walter He Redit 
Bureau of Plant Industry, Soils, and Agrioultural Engineering 


INTRODUCTION 


This is one of a series of reports 1/ which have been issued 
about the refrigerating efficiency of various types of refrigerator 
oars and refrigerated truck trailers. 


In an effort to-determine whether the dry ice system of refrig-~- 
eration described here could maintain, in the heat of sumer, the 
extremely low temperatures required in the transportation of frozen 
foods, the Ue Se Department of Agriculture was requested by the manu- 
facturer to conduct an experiment with one of the cars. 


The refrigerating system was installed in Pacific Fruit Express 
car number 200,672, and the test was sonducted at the Fruit Growers 
Express Company's car<testing laboratory, Potomac Yards, Vas, where 
an attempt was made to simulate a transcontinental rail trip under 
extreme weather sonditions. 


THE EXPERIMENTAL REFRIGERATOR CAR 


The specifications of the experimental car (fige 1), PeF Be 200,572, 
included the followings 


Inside dimensions: 


Length Cole slelecieeecbecee cece cee seeesecee oO feet, 6 inches 
WLAGH coccccsccccvccaseseccvceccsesesse 8 feet, 8 inches 


Height of floor racks cecceoscecccccccce 1 inches 

Side and end wall flues ccccccccccccce 1 inoh 
Loading capacity COSCO CC HORE SEECHCEEO HHO EEO OE 2,556 cubic feet 
Insulation (animal hair) @vovecsesseseecsses 1 inohas 


The sar was built in 19350 and rebuilt in 1948. It has plywood 
sheathing inside and out. Four hatch covers (upper photograph, fige 2) 


a Agricultural Information Bulletin No. 62, “Transportation of 

rozen Citrus Concentrate by Railroad and Motortruck from Florida 
to Northern Markets,” and He Te & Se Office Report No. 252, 
“Transportation Test of Dry Ice Refrigerated Truck Trailer - 


Florida to Chicago ~ May 1951." 


@e 2 @ 


ars located on the “A* end of the car, and provide access to the 

bunker, pressure tank, and refrigerating equipmente An intorior 

view of the oar is provided in the lower photograph of figure 2. 

The drip pans beneath the air-oooling coils may be seen suspended 
from the seiling of the care 


OPERATION OF THE REFRIGERATING SYSTEM 


A brief description of the refrigerating system follows. 
(Seo fige 1 for illustration of the component parts mentioned.) 


Pressure is generated in pressure tank “A" by sublimtion of 
a quantity of dry ioe. This pressure is controlled by a pressures 
relief valve at a constant pressure of 7.5 pounds per square inche 
When the flost in chamber “B" is in the down position, the float 
chamber “B" is at atmospherio pressure, while the lower float 
chamber "C™ is at 7¢5 pounds per square inche The brine 
(a polyatomic alcohol) is forced by this pressure difference through 
the bunker coil "D® under the main supply of dry ioe, where it be- 
comes refrigerated by contact with the dry ice. It then flows 
through the cooling coils "G" over the load where it picks up heat 
from the load by air convection. Thence, it flows through a 
filter "EB" and thermal control valves *F" into the float chamber 
"Be" When the float rises to the top of the tank, a valve trips, 
allowing the liquid to flow by gravity through a check valve to 
the lower chamber. When the float drops, a valve trips, allowing 
the cycle to be repeated. 


The flow of refrigerant through the car is controlled by 
the thermal-controlled valves, which in turn regulate the temper- 
ature of the load. 


ICING AND LOADING INFORMATION 


The car was initially iced at Jersey City, N. Je, on 
January 11, 1952, just prior to loading. Icing started at 5 aem. 
and was completed at 6:45 aeme At this time approximately 12,000 
pounds of dry ice were placed in the bunker and 2,000 pounds in 
the pressure tank. The thermostat on the refrigorating unit was 
set at this time to hold a temperature of -15° Fe On the following 
morning the bunker was recharged with an additional 1,300 pounds 
at Potomac Yards, Vae, before the car was placed in the test 
laboratory for the 10-day period. Although the bunkers were 
shecked several times during the test, no ice was added and som 
ice remained at the end of the test period. (See table 1 for 
general outline of icing informatione) 
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Table 1.--Consumption rate and amount of dry ice supplied to 
experimental refrigerator scar, January 11-22, 1952 





$ 3 £ g t 
Place s Date : Times : Bunker : Pressure-; Total 
3 g $ : tank =; 
) 2 8 : Pounds ¢ Pounds ¢ Pounds 
Jersey City, No Jes: 1-11-5226:45 aeme 12,000 + 3,000 +: 14,000 
t $ $ g $ 
Potomac Yards, Vaes 1-1265236:00 aems 1,500 ¢ s _1,500 
t $ 8 8 8 
Total 8 8 s 15,500 :s 2,000 s: 15,3500 
8 $ $ 
Amount of dry ice in the car at g g 
beginning of test 1/ 2 12,000 +s 1,880 ese 13,880 
8 g g 
Estimated amount of dry ice in the 3 g g 
oar at end of test s 1,000 3 700 ¢ 1,700 
$ 8 8 
Estimated amount of dry ice son- 8 8 $ 
sumed in test house s 11,000 : 1,180 s 12,180 
3 8 g 
Estimated consumption rate per day : 1,100 : 118 ~=«s)—o1,218 
g 8 8 
Estimated consumption rate per hour ¢ 45.8 ¢ 409 ¢ 50 07 
$ 8 3 
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1/7 7:80 aem., January 12. 


The test car was loaded with 5,200 cases of frozen peas at Union 
Terminal Cold Storage Company et Jersey City, Ne Js, on January 11, 
1952, between 8:30 and 11:30 aeme The billing weight of the product 
was 64,600 pounds. Commodity temperatures teken with hand thermomee 
ters during loading averaged -6§.0 Fe After loading was completed, 
the cer wes consigned to the car-testing laboratory at Potomac Yards. 


TEST EQUIPMENT AND PROCEDURE 


While the car was in the process of being loaded, 21 electrical 
resistance thermemeters were strategically placed throughout the car 
end the load in order that commodity and air temperatures could be 
obtained, whenever desired, for the duration of the test. Listed on 
the following page are the positions of the thermometers in the load 
and their designations. These positions are diagrammed in figure 1. 
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Location of electrical resistance Symbol representing 

___.____ thermometer location 

Top bunker centerline, air TBCL, air 
Top door centerline, sir fTDCL?\ * 
Top end centerline, sir TOG Te 
Bottom bunker centerline, air BECIGe 
Bottem door centerline, air BDCL, * 
Bottom end centerline, air BECL, " 

Top door centerline, coil TDCL, coil 

Top bunker centerline, commodity TBCL, cOme 
Top bunker right side, commodity | TRESS 
Top door centerline, commodity TDL, a, 
Top door right side, commodity TDRS 5 hoe 
Top quarter centerline, commodity ToOChy.10 
Top end centerline, commodity TECL, ” 
Top end left side, commodity TELS Ae 
Middle bunker centerline, commodity MECL, * 
Middle door centerline, commodity MDCL, “ 
Middle quarter centerline, commodity MecL, ™ 
Bottom bunker centerline, commodity BECT, == 
Bottom bunker right side, commodity BBRS, * 
Bottom door centerline, commodity BDCL, * 
2 


Bottom end centerline, commodity BECL, 





These electrical resistance thermometers were comected to a 
master cable which extended outside the car through a door plate 
located over the car doore Whenever a temperature reading was 
desired, the observer connected a reading box to this master cable 
and was able to obtein the temperature reading for any of the 21 
locations inside the care 


After loading was completed, the car was transferred toa 
railroad yard where it wes assigned to a regularly scheduled 
freight train which departed from Jersey City, Ne Je, at 10 peme 
Three temperature readings were taken from the time loading was come 
pleted until the train departed for Potomac Yards, and all showed 
a very sharp drop in commodity and air temperatures. Other readings 
were taken en route at Baltimore, Md., and upon arrival at Potoma 
Yards, Vase Averege top and bottom commodity temperatures of -6.0 
and -6.5° F. respectively, taken immediately after loading, had 
dropped to -1763° and -13.3° 20 hours later when temperature reade 
ings were taken at Potomac Yards just after the test car was placed 
in the test house. After the car was placed in the laboratory, 
temperatures were taken at 4-hour intervals for the l0-day period. 
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THE CAR-TESTING LABORATORY 


The car-testing laboratory (figs 3) is located at Potomac 
Yards, Vae, and is owned by the Fruit Growers Express Companye 


The laboratory is equipped with standard gage railroad tracks 
to accommodate cars generally used in the transportation of perish- 
able commodities. The building is 58 feet long by 16 feet high, 
inside dimensionse The side and end walls, ceiling, and entrance 
doors contain 18 inches of insuletion. The outside walls are 
sheeted with fireproof asbestos shingles, and the roof is covered 
with fireproof asbestos roofinge The floor is composed of cinder 
fill. A small office is attached to one side. 


CAR-TESTING LABORATORY 


( A : f ) 
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Figure 3.—-(A) 16" x 12'0" ammonia accumulator; (B) 48" three—blade 
propeller fans and three horsepower motors, displacement of 
20,000 cubic feet of air per minute; (C) evaporator coils; 
(D) steam-heating coils. 
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Equipment for refrigeration end heating is located in a com 
partment directly above the test chamber. The laboratory is con= 
structed of wood with steel reinforced framework for supporting the 
heating and refrigereting equipment, coils, motors, fans, and ¢€o 
forth. Refrigeration is provided by two banks of ammonia evaporator 
coils, each with 1,250 square feet of sooling surface, consisting of 
14-inch pipes with necessary heaters and fixtures. One bank of 
ammonia. coils is looated in each end of the building, and a 48-inch 
three=-blade propelleretype fan is adjacent to and back of each bank 
of coils. The fans are dirsctly connected to 3-horsepower motors, 
and each has a capacity displacement of 20,000 cubic feet of air per. 
minute. These fans force air over the refrigerating coils toward 
each end of the building, then through hooded openings into the 
test chambere A heating unit oonsisting of 385 linear feet of 
2=inch pips in a compact steam coil is located at the center intake 
area, between the two circuleting fans and the refrigerating coilse 
Air is brought to the desired temperature as it is drawn up through 
the inlet ducts in the heating (or refrigerating) compartment on 
its way into the test chamber. With this equipment any air 
temperature between @20° and 150 F. can be produced and maintained: 
accurately. 


RESULTS OF TEST 


The average of commodity temperatures for the entire load 
recorded immediately after the car was placed.in the test house was 
-15e1 Fe Twelve hours later this average had dropped to -16.7 Fe, 
which was the lowest average recorded for the entire test. From 
this point on, the average temperatures rose gradually to a high of 
~4.6°, which was recorded after 10 days, at the conclusion of the 
test, The average top and bottom temperatures of the load were 
=2e6 and =3.8 respectively, just before the car was removed from 
the test housee Maximm temperature at this time was ¢5 taken 
at the top end left side of the loade 


On several occasions during the test slight temperature 
fluctuations were noted. It appears that these fluctuations were 
caused by the fact that as the dry ice melted pockets were formed, 
thus creating an uneven distribution of ice over the bunker coils. 
If this were the cause, it probably would have been eliminated if 
the car had been subject to the normal impacts and vibrations 
encountered in a regular movement. 


In general, higher air and commodity temperatures were found 
at the "B™ end of the oar opposite the end containing the unit. , 
At the conolusion of the test temperatures as high as 45 and 42° F, 
were recorded in this area, whereas the jmaximum temperature at the 
bunker end was -4° with a minimm of -8 . It is believed that this 
condition could be improved by the installation of air-circulating 
fanse 


X o~ Sa 


During the course of the test an area of frost and condensa= 
tion was observed on the outer surface of the car at the bunker 
end, indicating lack of sufficient insulation. This condition 
probably resulted in a considerable loss of refrigeration. 


4s noted previously, the thermostat on the refrigerating unit 
was set at a temperature of -15 F. This was done at the request of 
the manufacturer. Since this setting was approximately 10 lower 
than the average loading temperature of the commodity, it probably 
resulted in greater temperature variations as well as an increase in 
the amount of dry ice consumed in the test. 


Detailed temperature data are given in table 2, and are 
graphically illustrated in figures 4 to 6. 


A point of interest which should be noted is the temperatures 
differential between the cooling coils and the average top air and 
commodity temperatures illustrated in figure 6. On the second day 
of the test the coil temperature reached a minimum of =52 Fo, 
thereafter showing a steady rise to 180, which was apparently due 
to moving the car from a temperature of 36 outside to an ayorage 
temperature of approximately 85° in the cear=-testing leboratory. 


COST COMPARISONS 


The amount of dry ice actually consumed during the lO«day test 
period plus the amount of ice remaining in the bunker and pressure 
tank at the completion of the test amounted to approximately 135,880 
poundse Based on an actual cost figure of $63 per ton the dollar 
value of this amount of ice would be $437.22, which is considerably 
higher than the teriff rate of $158.70 quoted for similar service 
using water ice and selt, or a mechanical unit for refrigeration 
purposese It should also be noted here that the cost figure of 
$437.22 would normally be somewhat higher since it does not include 
the cost of precooling the car. No estimate on cost of precooling 
could be made in this test as the car was delivered for loading 
partially refrigerated (410° F.) froma previous tripe 
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AVERAGE AIR AND COMMODITY TEMPERATURES 
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Figure. 4.—-Temperatures maintained in a carload of frozen peas held 
in the car-testing laboratory for 10 days in a test simulating a 
transcontinental trip. 
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Figure 5.--Commodity temperatures at the top and bottom of the load 
in the dry ice experimental car. 
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Figure 6.-——Temperature differential between the cooling coil, the 
average top air, and the average top commoditye 





Table 2.—-Air and commodity temperatures recorded e@ route between Jersey City, N. Js, and Poto 








: ¢ Time 7Out— *Test * Temperatures from 
Place sJanuary* of Sside *house? 
$ 1952 % day Stemp.*temp.* TBCL? TDCL? TECL* RBCL? BDCL* BECL* TDCL: TBCL? TBRS: 
3 $ 3 3 $ air * air * air * air * air * air * coil* com.* com. 
0 ° ° 0 ° oO ° 0 ° o ° 
ber Wee eee ee eee ke Ree i ol a ee 
Test House 17 12:01 an 85. =10,0 = 9.0 '—6,0.~—10,0: =1030) -4.0' —25.0 —11,0 = $50 
Test House 17 4300 am 85 —11.0-9.0 -6.0 -10.0 -10.0 4.0 =-2,.0 -11.0 - 9.0 
Test House 17 83:00 am 84 11.0 = 9.5 7.0 -11,0 -10.0 4.0 —26.0 -11.5 - 9.0 
Test House abe 12301 pm 85 1200 H10,0 -745 —1205 —-1000 4.0 =—26.5 =1205 = 905 
Test House 17 23:00 pm 85 Bunker inspected.~ found 1/2 to 3/5 full 
Test House L7 4300 pm 85 1265 =10,0 -8.0 12.5 = 965 40 92720 —12.5 = 905 
Test House aly 8:00 pm 85 12,0 —10.0 —8,0 ~12,.0 ~10.0 3.0 —27.0 -12,.0 — 9.0 
Test House 18 12301 am 85 —12.0 —10.0 =—S,0 —-12.0 = 9.9 4.0 +2720 —12.0 — 9,0 
Test House 18 4:00 am 85 2.0 =10.0 —$,0 —11.0 ~ 900 4.0 =—26.0 «12,0 = 9,0 
Test House 18 8:00 am 85 12.0 10,0 ~7.5 ~12.0 ~10.0 4.0 =—26,0 -13.0 10,0 
Test House 18 12201 pm B85 1200 1060 795 ml 2.0 wml000 446.0 —27.0 m13.0 = 905 
Test House 18 43:00 pm B85 1205 w 10,0 aS .0 el 2,5 1000 4.0 =28,.0 —13.0 ~10.0 
Test House 18 8:00 pm 85 13.0 10.0 —$,0 —12.0 -10.0 4.0 ~28,0 ~13.0 ~10.0 
Test House 19 12301 am 86 m3 00 @10Q0 S,0 12,0 — 9.0 4.0 —28.0 —13.0 ~10.0 
Test House 19 4200 am 85 12.0 ~10.0 —=$.0 -12,0 =~ 9.0 4,0 =28.0 ~13.0 ~10,0 
Test House 19 8:00 am 85 we 2e0 1000 705 1205 wl000 400 =26,5 ~13.0 «10,0 
Test House 19 103200 am 85 Bunker inspected = found 3/8 full 
Test House 19 12301 pm 85 lO = 945 700 12,0 ~10.0 4.0 —25.0 ~13.0 ~10.0 
Test House 19 4300 pm 85 1005 @ 9.0 me @l1le0 @10.0 4.0 25.0 =13,0 =~ 9,0 
Test Houses 19 8300 pm 84 -10.0 = 8.0 6.0 -11,.0 ~10.0 4.0 —2420 —12,0 = 3.0 
Test House 20 12301 am 85 10.0 = $.0 -6.0 -10.0 -10.0 5.0 23.0 —12,.0 = 8,0 
Test House 20 4300 am 85 —1000 = 8.0 —6.0 -10.0 = 9.0 5.0 =23.0 ~12,0 ~ 8,0 
Test House 20 8300 am 85 = 900 =m SO) 500 -1000 = 9,0 6.0 —23,0 ~10.0 ~ 8.0 
Test House 20 12301 pm 85 wI9.0 = 8.0 ~5,0 -10.0 ~ 9,0 6.0 —23,0 -11,0 ~ 8,0 
Test House 20 12201 pm 85 Bunker inspected - found 1/4 full 
Test House 20 4,360 pm 85 Load 9.0 = 8.0 wo5 0 ~10.0 bod 9,0 5.0 23 20 211.0 Led 8.0 
Test House 20 8300 pm 85 wm B05 700 me 900 » 900 500 @22,0 ~l005 = 720 
Test House 21 12301 am 85 = 8,0 Lead 7.0 oA 50 - 9.0 = 920 6.0 =21,0 oa1.0,0 a 6,0 
Test House al 8300 am 86 « 625 « 560 2230 =~ 795 = 8.5 6.0 =19_5 ~ 9.5 = 50 
Test House 21° 10:00 an 86 Bunker inspected — found 1/8 full 
Test House 21 12:01 pm 86 Ca] 665 oo 500 =3,0 = 7,0 ~— $25 6.0 ~19.0 hand 905 bed 500 
Test House 21 4300 pm 85 G05 wm 5Q0 300 700 @ 3.0 6.0 20.0 — 9,0 = 405 
Test House a1 8:00 pm 85 bed 6.0 = 520 22340 - 6.0 ot 8,0 6,0 «20.0 = 9,0 Lead 4eO 
Test House 22 12301 am 85 6.0 =» 560 ~300 660 = 8.0 7.0 m20.0 = 9.0 » 400 
Test House 22 43:00 am 84 = 660 — 590 300 500 = 7.0 8.0 =20,0 = 820 = 4.0 
Test House 22 8:00 am 85 = 6.0 = 520 «03 20 - 5.0 —_. 7.0 8.0 20.0 = 8.0 = AeO 
Test House 22 8:05 am Car moved from test house 
22 8315 an 





YZ See page 6 for descriptions of locations of thermometers. 


2/ Middle positions not included. 


Bunker and pressure tank inspected = est. 1,000 lbs, di 





Table 2.—Air and commodity temperatures recorded route between Jersey City, N. Je, and Potomac Yards., and at 4-hour intervals while car was located in test house ,Jmuary 11 to 22, 1952 


Fa ea On Liga SRE Sa Ave Fave $ 
pe heres a oe ae Temperatures from resistance thermometers located at™= | $ ee wins top % bot. 3 Av. 
s 19523 day stemp.ttemp.? TBCL? TDCL: TECL: BBCL: BDCL? HECL? TDCL: TBCL? TBRS: TDCL# TDRS TQCL: TECL: TELS: MECL? MDCL# MOCLs BBCLS BBRSs BDCLs BECL# com. % com, % com. # Com. # COme 
3 3 3 3 3 air * air + air t air ? air ? air ? coil: com.? com.? coms? coms! coms? Com.? Come? com.s Com.? Com.? coms? coms? coms? com,3 temp.$ temp.’ temp.? temp.3 temp. 
PE he pape ph Op AOR Oe eb Pn Bp NOR OR OR feet ys Op 2. Op." Op spe RC Maa ae cor Rio nW eke sy imei sean ema 
Jersey City, Ned. li 5300 am Initial icing 14,000 pounds dry ice ~- 12,000 pounds in bunker and 2,000 pounds in pressure tank 
Jersey City, N.J. 11 6:45 am Icing completed 
Jersey City, Ned. un 6:45 am 29 20.0 21.0 18.0 20.0 20.0 21.0 21.0 14.0 19.0 20.0 19.0 19.0 19.0 20.0 18.0 19.0 19.0 14.0 20.0 20.0 11.0 
Jersey City, N.J. 11 7345 am 30 dis etl nO esa ko 60h e015 60s 1200) Aer PLOLO peso O ULO 60 10.05 1960 3 .0e GeO, Ills. ner eC lle =U 
Jersey City, N.d. ak 8330 am 34 Ioading started ~ completed 11:30 am 
Jersey City, N.J. aE 11:35 am 36 10.0 12,0 10.0 7.0 -7,0 8.0 -10.0 -6.0 =260 -3.0 -4.0 -7.0 -11,0 920 =9.0 =240 -1200 —6e0 3,0 45,0 -12.0 -2.0-12.0 6.0 605 res 
Jersey City, NJ 11 3:00pm 38 -17.0 ~16,0 -14.0 -9.0 -9.0 3.0 -36.0 -13.0 -8.0 -8.0 -8.0 -8.0 -10.0 =8.0 -11.0 -€.0 -13.0 -7.0 ~1.0 -7.0 -18,0 -1.0 -18.0 ~-9.0 -83 =-9.1 
Jersey City, N.J. nS 8330 pm 36 24.0 ~29.0 =-25.0 -19.0 -9.0 -10.0 -49,0 -18.0 -13.0 -11.0 -10.0 -21.0 -15.0 -16.0 ~14.0 =10.0 =—21.0 =1200 =3.0 =7e0 —- 9.0 -3.0 -21.0 -14.9 =<7e8 ~1209 
Baltimore, Md. 12 2:30 am 43 3200 =-28.0 -27.0 -28.0 -10.0 ~10.0 =52.0 ~23.0 =20.0 -17.0 -16.0 =-16,.0 -12.0 -17.0 ~18.0 =—4.0 —14.0 ~18.0 =10.0 6.0 — 9.0 —6.0 -23.0 ~-17.3 -10.8 —14.3 
Potomac Yards, Va. 12 5330 am 45 Re=iced: 1,300 pounds dry ice added to bunker 
Potomac Yards, Va. 12 63:30 am 45 Doors opened for 10 minutes to arrange cables 
Test House 12 7325 am 45 Car placed in test house 
Test House 12 7330 am 64-3000 ~26,.0 -22.0 -27.0 -10.0 6.0 -47.0 -24.0 -21.0 -18.0 ~18.0 -15.0 -13.0 -12.0 -20.0 4.0 =13.0 ~21.0 -14.0 -8.0 -10.0 8.0 -24.0 -17.3 -13.3 -15.1 
Test House 12 =11330 am 72-3100 =2740 =22.0 28.0 -10.0 ~9.0 46.0 ~26.0 -23.0 -19.0 -22.0 -17.0 =14.0 -13.0 ~21.0 3.0 -13.0 422.0 ~7.0 -9.0 -10.0 -7.0 =26,0 -19.2 =12.0 ~15.6 
Test House 12 4300 pm 90 =29,0 =25.0 =-21,.0 =26,0 ~10,0 =~9 0 43,0 -26.0 =23.20 ~20,.0 =—22 20 -16.0 ~14,0 -13.0 =2] 20 =3,0 ~13.0 =~2260 -19,0 ~9.0 -10,0 9.0 «26.0 =19 62 =15.0 ~—16.5 
Test House 2 8300 pm 85 2720 =24200 —20.0 =25,0 =11.0 ~8.0 —-41.0 =25.0 -23.0 =20.0 ~22,0 -16,0 -14,0 -13.0 =-21,.0 =3.0 -13.0 -22,0 ~20.0 -10.0 -11.0 -10.0 ~25.0 =-19,0 =-15.8 -16.7 
Test House 13 12301 am 84  =24.0 =22.0 -19,0 ~24.0 -12.0 8.0 -40.0 —24.0 —22.0 ~20.0 =20.0 -17.0 -15.0 -13.0 =24.0 ~3.0 -13.0 -23.0 ~20.0 =-10.0 ~11.0 —10.0 =24.0 —18.7 -16.0 =16.6 
Test House 13 4300 am 85 ==BeO —21.0 -18.0 ~22,0 -12.0 6.0 ~32.0 -24.0 =-20.0 -19.0 -2.0 =17.0 -14.0 -12.0 =22.0 —3.0 ~13.0 =22.0 -20.0 -10.0 ~11.0 ~10.0 -24.0 -18.0 -15.8 16.2 
Test House 13 8:00 an 86 =22.0 -20.0 -17.0 -19.0 -12.0 6,0 -35.0 —23.0 ~20,0 -~18.0 ~18.0 -16.0 =12.0 -12.0 -21,0 -3,0 -1300 ~22,0 m20.0 ~10.0 -11.0 ~10.0 ~23.0 -17.0 -15.8 -15.6 
Test House 13 12:01 pm 88 = =20.0 -17.0 ~16.0 =20.0 -13.0 =5.0 =3540 —2260 —19.0 wl7e0 -17.0 -15.0 -13,0 -11.0 -20,0 -3.0 -13.0 -21,0 -19.0 -10,0 -11.0 -10.0 -22,0 -16.3 -15.3 =<15.1 
Test House 13 4300 pm 82-1900 1700 1520 -1900 —13.0 4e0 -32.0 -22,0 -18.0 -17,0 16.0 -15.0 -14.0 -10,0 -20,0 -5.0 -13.0 ~21.0 -19.0 -10.0 -10.0 -10.0 -22.0 16.0 ~15.0 -15.0 
Test House 13 83:00 pm 85 17.0 -15.0 ~13.0 -17.0 -13.0 =3.0 —29.0 —20.0 ~17.0 ~16.0 -15.0 -14,0 -13.0 -9.0 -20.0 -8.0 -13.0 ~20.0 -18.0 -10.0 -10.0 9.0 «20,0 =-14.9 -14.5 ~14.5 
Test House 14 12:01 am 85 16.0 —1400 ~12.0 -16.0 -13.0 =2.0 ~26.0 —20,0 -16,0 —15.0 -14.0 -14.0 -12,0 -9.0 ~19.0 -10.0 ~13.0 -19.0 -17.0 -10.0 — 9.0 -9.0 ~20.0 -l4e3 =13.8 ~14.1 
Test House av 4:00 am 83-1590 -14.0 -12.0 -15.0 m12.0 -2.0 —27.0 -19.0 —15e0 —14.0 -13.0 -12,0 ~12,0 —.0 -18.0 -10.0 -13.0 -19.0 ~16.0 -10.0 — 8.0 -8.0 -19.0 =1303 13.3 1304 
Test House 14 83:00 am BO" | 1540 1450; 12,0) 15.5 91205) —250 m2 00 1820; 15.0 —14,0°213.0 12,5 =11,0 7.5 —18.0°410.0 412, 5)-18. 541525 10,0 — 8.0 —/e5 mes emlG0 slacOmelaer 
Test House 14 12:01 pm B85 = =14_0 -12.0 -10.5 ~15.0 ~13,0 -1,0 =25,0 -12.0 —14,0 ~13.0 -13.0 «12.0 -10.0 ~-7.0 -18.0 -10.0 -13.0 -17.0 -14.5 -10.0 ~ 8.0 -7.0 -18.0 -12.3 -12.4 <—12,6 
Test House 14 4300 pm 85 913.0 -11.0 -10.0 =14.0 -13.0 2.0 =23,0 -17,0 -13.0 -12.0 -12.0 -13,0 -10,0 -6.0 -17.0 -10.0 -13.0 -17.0 ~14.0 -10,0 = 8.0 -6,0 -17.0 -11,.9 12.3 =12.3 
Test House 14 8300 pm 83 -11,0 -10,0 -8,0 ~12.0 ~12.0 -1.0 #21.0 ~16.0 -11,0 -11.0 -10.0 -10.0 -9,0 -5.0 -16.0 -10,.0 =J3.0 =16.0 -13.0 -10.0 —- 7.0 =—5,0 -16.0 -10.3 =11.5 11,2 
Test House Ls 12:01 am 83 -10.0 -9.0 -8.0 -11.0 -12,0 -1.0 -20,0 -15.0 -11,0 -11.0 -9.0 -10.0 -9.0 5,0 -16,0 -11.0 ~13.0 -16.0 ~12.0 ~10.0 - 6.0 -5,0 ~16,0 -10.0 -11.0 11,0 
Test House 15 4300 am 83 = 9.0 -€.0 -7.0 -11,0 -12.0 0,0 -19,0 -14.0 -10.0 -10.0 -8.0- 9.0 -8.0 -4.0 -15.0 -11.0 -13.0 ~14.0 -12.0 -10.0 - 565 4.0 -14.0 - 9.0 -10.4 ~10.3 
Test House 15 8:00 am 83 - 9.0 8.0 =7.0 -11.0 -12,0 240 19.0 -13.5 =1000 = 905 =705 — 9.0 —Te5 =365 =15e0 12.0 ~13.0 -14.0 -11.5 — 9.0 — 505 -3.5 -14.0 - 8.6 -10.0 -10,0 
Test House 15 12301 pm 85 a 9.0 =-7.0 —6.0 -10,0 ~12,.0 220 -~128,0 13.0 -9.0 = 9.0 ~7.0 — $5 —6.5 —265 -15,0 =~12,0 -13,0 ~13.5 =10.5 —_ 9.0 — ied =205 ~13.5 oo 709 = 926 = 9.6 
Test House 15 43:00 pm 84 = 8.5 7.9 =—5 05 —10.0 =-11,0 220 =-18,.0 12.5 =S 65 = 8.0 6.0 ~= 9,0 ~H 0 —2e5 -14.5 -10.5 -~13.0 -13,0 -10,.0 ad 820 a 505 205 -13.0 = 705 a 9el1 — 9.1 
Test House 15 8300 pm 84 = 8.0 6.0 —5.0 = 8.0 -11.0 2.0 -18,0 «12.0 -8.0- 7,0 6.0 — 760 —5.0 -1.0 -14.0 ~10.0 -13.0 -12.0 - 9,0 - 8,0 - 505 -1e0 -12.0 =~ 6.6 = 8.5 = Bh 
Test House 16 12:01 am 84 = 8.0 6.0 =5.0- 8.0 -11.0 3,0 -18.0 -11,.0 -8.0- 7.0 =5.0 - 7.0 4.0 -1.0 -14.0 -10.0 ~13.0 -12.0 - 9,0 = 8.0 - 5,0 -1.0 «12.0 -— 6.1 - 8.5 - 81 
Test House 16 43:00 am 84 =— 8.0 6.0 =5,0 = 8.0 —10.0 3.0 -18.0 -11.0 =7.0 — 6.5 05 - 7.0 —%yeO 0.0 -14.0 -10.0 -13;0 -11.0 - 9.0 — &.0- 4.0 0.0 -11.0 —~ 5.7 = 8.0 — 7.8 
Test House 16 8:00 an 84 = 865 6.0 -5.0 - 8.5 -10.0 3.0 -19,0 -11.0 -7.0 = 606 405-720 —4.0 065 -14.0 -10,0 -13.0 411.0 — 8.5 - 8.0 — 4eO 0.5 -11.60 - 566 - 709 =— 707 
Test House 16 12:01 pm B85 = 905 8.0 6.0 -10.0 -10.5 3.0 21.0 -1105 =705 = 7.0 =5e5 = 700 —4e0 065 -14.0 -10.0 ~13.0 -11.5 ~ 9,0 — 8.0 - 40.0 0.5 -11.5 -6.0 - 8.1 = 8.0 
Test House 16 4300 pm 85 — Oe —6.0 6.0 -10,0 -10.0 Can =21.0 —~11.5 =~7e5 - 720 6.0 = 6.5 =wv.0 1.0 -13.5 -10.0 -13,0 -11.5 al 6.5 = Tes - 4.0 1.0 -11.5 Lae 509 — 7e9 - 7 8 
Test House 16 8:00 pm 84 -10,0 -9.0 6.0 -10,0 -10,0 4.0 =24.0 -11,0 8.0 = 720 —6,.0 — 7.0 420 1.0 -13,0 -10,0 -13.0 -11,0 = 8,0 = 720 — 4.0 Leo -11.0 = 6,0 = 705 = 77 


See footnotes at end of table. Continued 
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Table 2.—Air and commodity temperatures recorded @ route between Jersey City, N. Je, and Potomac Yards, Va., and at 4-hour intervals while car was located in test house, January 11 to 2, 1952 = 








$ Time *Out- ‘Test 3 « t if ie Ave * Ave 
Place SJanuary? _ of Fer aee Sheet | Temperatures from resistance thermometers located a 2/* top ! bot. Te 
#1952 2 day psiloc ee TBCL* TDCL? TECL® RECL? BDCL? BECL? TDCL: TBCL* TBRS? TDCL? TDRS* TQCL® TECL? TELS? MBCL? MDCL? MQCL* BEL? BBRS? BDCL* BECL? com. ? com. # com. * Com. * COlle 


: 2 
$ 2 ? air * air * air * air ? air * air ? coil? com.? come? com.? com.? com.‘ com.? coms? coms? com.? come? coms? com.* come? come? temp.? temp.? temp.* temp.’ temp, 














0. ie) 0 1¢) ie) (°) ° fe) 
Day rs eer erie er ee RE, 8 CE ER eB 8 See ee ee 
Test House — 17 12:01 am 85 -10.0 - 9.0 -6.0-10.0 -10,0 4.0 -25.0 -11.0- 8.0 7.0 -6.0 ~-7.0 <3.0 200 13.0 -10.0 -13.0 -11.0 -6.0 -8.0 ~3.0 2.0 -11.0 -5el ~705 -726 
Test House 17 43:00 am 85 -11.0- 9.0 -6.0 ~10.0 -10.0 4.0 =2%.0 -11.0 - 9.0 |-8.0 -6.0 -7.0 -3.0 2,0 =13.0 ~10,0 13,0 ~11,0 -8.0 =~3:0 -3.0 2,0 <11.0 -620 705 Tel 
Test House 17 83:00 am 1201065 7-6 11 10.0 0 26,0 1155 ~ 9004 e8.0 6,0 —7,0 350 240° =1365 -10,0:-13.0.-11,0, 8.5 ~7.5. 3.02.0 ~11s5 -—Osl = aied -7.8 
Test House 17s: 12301 pm Bo eere20 10,0. 2755 12,5 10,0 4.0°--2655 =19.5 = 9,57128,0. <8,0 7254.0 160. 14.5 -10.0 =13,0 ~12.5 900  <7.5.=320 9140 © =12.5) —659) noaB etn Bae 
Test House 17 2:00 pm 85 Bunker inspected.~ found 1/2 to 3/5 full 
Test House 17 4300 pm Seid B50. 92860. 125 9.59 a 527 50-2126 5 GaSe 9-850 S765 yisO 91,0 14.5 -10,0°91950°-12,5° 9.0" 7.0 S350 160 e=1265 609 Te Fibs 
Test House 17 $300 pm Bye 2010.0. 840 =12.0.-10.05 310 -27.0.-12.0 = 9s01e8.0. 98,0 ~8.0 -220.0.0 -14.0--10.0 -13,0.-12,0 +9.0 7.03.0" 0.0- -12,0' 7.05 i=/sbis Bee 
Test House 18 12301 am eee o eet 0 0, 01519 50a 0.0 0 Tn 12, Ore G50 e840 2610 0,0, «4,0--2,0° 14,0 -10.0 —12,0 —12,0-9.0 ~7.05 Jenico 21250 ela fecmeae 
Test House i8 300 am Beet ele 01011 0l= O50: «2,20: 226.0 <12,0 = 90M o8.0 7,0) oH,0 22400 0.0 —14.0:—10,0 91240 .-12,0.--9.0 9 70 ey 060. 12,0 059 ee eee 
Test House 18 83:00 am Bs 0 19<0'10,0, 7,5 m12.0 a10,0 4.0 —26.0 13.0 =10,0 1.0.0 =755 28,0 4.07 1.0 -14.5 -10,0 -13.0 -12.5° =9.0° ~7.07, 225. 1.0. =13s0g~J.25 708m Se) 
Test House 18 =: 12201 pm pee 101810 00 27) 5521910 10,0 250 227.0 el 320 = Sn ehc5 A7ed 8.0 he) 1,0. -14,5 -10.0°=1960 -12.5 +9,0_ -~7.0 ca255 160 a0 R15 ete ee 
Test House 18 4:00 pm B56 pales =10,0  =2,0 41255 1020 2.0: 28,0 13,0 -10,0:1-0.0 —8.0 -8,0' «%.0 1.0 -15,0 10.5 -12,5-=13,0 -9.5 ~7.0 =2.5 1.0. 13.0 -7.9 «3.05 806 
Test House is 8:00 pm Sees 800-120 1020. £20 29.0 el Ba onl 00m 9 20 a0 9.0 gO 1.0 1420 10507 H13.0 12-0 9.022760) —200 200-2 1960 fede eee 
Test House 19 12301 am 86 =13,0 =10.0 we gO 12,0 = 9.0 4e0 =28 -0 #1340 10.0 940 ent} 0 oS 0 =f, 50 220 =—IA.0 = Oee =13,0 —13.0 -9.0 -7.0 =—200 220 -13 20 —7el -728 —S 4 
Test House 19 4:00 an Oeil 1000 a e190, 9.0. -2c0 = 2840 1920 10,08 =9,0. 8,0. —8.0 wiS0 (2,50 -14.0--10.0-213,0 -12,0°.=9,0°—820 ——250, e002) -19 508 —/ele Place ee 
Test House 19 8:00 am B50 eels sOse1 000 7.5212.5 10.0 2o0 26,5 13.0 10,0759.0 =8,0. «8.0 “450 1,0 15,0 -10.5'-13.0 -13.0---9.0 “-7.0 2.0 1.0- -13.0 —753" —/48 Ge—de0 
Test House 19 10300 am 85 Bunker inspected = found 3/8 full 
Test House 19° 12201 pm Bee O ese e160 10.07 '240> -25.0 =1940 —10.02129.0» e765 > —800 7 whe0: 140° 15,0 -10.5--1350 1300 59.0 700 250 © 1.0, = 19.0) 752 a cee 
Test House 19 4300 pm 85 10 a5 = 9.0. he5 21150'<10,0 400 m25.0 13,0 — 9,0: mS.0 6,5 =—8.0 4.0. 1,0 --14,0'-10.0 =13,0 =12.0 .-9,0' -7.0 —2,0. 1.0. -13,0 6.8" =—7e5 ge-uer 
Test House 19 8300 pm Gee 1009520 8-110 10,0 20) —2h.0 1260 wm S.0 4 —0,0>-=6,0 =8<0 4.0 2,0 1450 -10.0 =12,0:21210 -8.0 —7.0) =2500 2.0 © 1200" 655 eo ee 
Test House 20 »=612301 am een 0, 090-00 310,010. 0 5.0. 23,0 1 260 1m Sa0el ee) ~650 67,0 3.02.0. -14.0'—10,0 -1250,-1250 —8.0,-7,04=2.0 2.0.1 -1 2507 0.0 soa a 
Test House 20 4300 am Beer 10.0 0.08 oO20 10.0" 920 5.0. 223.0 1260-5180 G0 0,0 =7.0. =340. 2,0--~1450 -10.0 —12,0 -12,0 -8.0--7.0.—2.0° 2.0' =12.0: -6.0° (—/.3eareu 
Test House 20 8300 am Bow O60 5 Oa sel 1060 a 990 6 c0) 23 0m 1050 a Sc OD <7 0- 950, 260° -13.0 -10.0°=12,0°5—12.0 --7.0 -—720,.-2,50- 2.0- —1250 “=5.7 = Ja ee 
Test House 20 12301 pm 85 = 990 = 840 —5,0 -10.0 ~ 9.0 6.0 =23.0 -11,0 = 8.0 -8.0 =-7.0 =7.0 —3.0 2.0 -14.0 -10.0 -12.0 -11.0 -7.0 -6.0 -2.0 2.0 -11.0 -6.0 =-6.5 -7e4 
Test House 20 12301 pm 85 Bunker inspected — found 1/4 full 
Test House 20 4390 pm 85 Lad 920 Lal 8,0 we 90 =10.0 oo 9,0 bye) =23 60 211.0 - 8.0 w=] 90 wf) ,0 =) of =320 2.0 -14.0 - 9,0 ~12,0 -11.0 -7 20 —6,0 —2,0 220 ~11,0 —5e7 —6.5 -7.2 
Test House 20 8:00 pm B50 me 665 = 7,0) ig me 960 @ 950. 560 22.0 = 10,5 m= 7,096.0 =—560. ~6.0. 62,0 2.5 -13.0 - 9.0 =12;0 -10.5 “6.5 6.0 -065 255 @l0e5! —is9. 509 Onn 
Test House 21 12:01 an 85 m= Se — 700 me = 900 = 900 6.0 2140 ml000 = 6,0 6.0 0500 =6.0 ~2e0 4.0 -13.0 - 9.0 -12.0 -10.0 -6.0 =-6.0 -1.0 4:0 -10.0 —4.4 -5e8 6.3 
Test House al 4200 am 85 = oO = 6.0 wmheO ~ 3.0 — 900 6.0 =2000 =10.0 = 6.0 620 420 6.0 =2.0 4.0 -12.0 — 9,0 ~12.0 -10,.0 -6.0 -6.0 -1.0 4.0 -10.0 -4.3 =5.8 -6.1 
Test House 21 8300 an 86 - 665 a 5@0 20340 — 75 a $45 6.0 =19.5 = 905 (i! 50 500 03 —5 =5e0 «1.5 4.0 1265 = 9.0 ~12,0 -10,0 =—.0 =O 0.0 420 -10,0 -3.6 505 —5.8 
Test House 21° 10300 am 86 Bunker inspected — found 1/8 full 
Test House val 12:01 pm 86 5 = 500 300 = 760 = S05 600 1900 905 we 500 9500 —BeU waigS mleO 4.0 -12,0 - 9.0 -12.0 -10.0 -6.0 -6.0 0.0 4.0 -10.0 -3.4 =—-5e5 -5e6 
Test House 21 4300 pm 85 Cy 6e5 od] 520 30 « 720 @ 8,0 6.0 20.0 - 920 us Ae5 wel 5 3 20 whe 5 1,0 4.0 -11.5 = 8.5 ~12.0 = 9.0 —5,0 ~6.0 1.0 4e0 — 9.0 3.2 4.8 503 
Test House a1 $300 pm B50 sev 640 ee 5c0) e9,0lo Ge0.m 50 650 20,0 9,0 £00) nO 3.0 w450 + 0,0 4,.0--11,0— 8.0°+12,0 ~ 9.0. -5.0 =-650--1,0 2.0: — 9.0. —2,9 = 4ga ees. 
Test House 22 12:01 am 85 = 6.0 - 560 =3,0 os 6.0 ~ 8.0 70 =20,0 on. 9.0 Lad 4e0 =t,.0 30 wv, 0,0 520 SiG; ae 8.0 —12.0 =e 920 420 —5.0 1.0 5-0 Ls 9.0 —2e/ -4.3 =has 
Test House 22 43:00 am 84 - 6.0 we 5,0 3320 we 520 = 720 8,0 2020 = $20 ~- 420 wd, e0 300 420 0.0 5e0 -11,0 - 8.0 -12,.0 = 3.0 -3,0 ~5.0 200 5,0 - 8.0 =—2.6 —305 —405 
Test House 22 83:00 am 85 os 6.0 oe 5.0 «030 = 5.0 = 70 8.0 =20,0 = 8.0 = 4ed oal,20 =3,0 A209 0,0 5.0 -11,.0 = 8.0 -12.0 - 8.0 —4.0 —5 20 2.0 5-0 - 8.0 =2.0 -3.8 ~4,.6 
Test House 22 8:05 am Car moved from test house 
22 


8215 an Bunker and pressure tank inspected = est. 1,000 lbs. dry ice in bunker and 700 lbs. in pressure tank 


we 





YZ See page 6 for descriptions of locations of thermometers. 
2/ Middle positions not included. 
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ac Yards, Vae, and at 4=hour intervals while car was located in test house, January 11 to 2, 1952 = 


resistance thermometers located ee Ohirmiee/ AV er eta vas 


3 
ea a eae a a a ee a EO a gy Aa 
TDCL* TDRS* TQCL® TECL* TELS? MBCL? MDCL? MQCL? BBCL? BBRS? BDCL? BECL? com. * com, * com. * com. ? com, 
com.* come? come? com.* com.* com.* com.? com.* com.* com.* com.* com.* temp.* temp.* temp.* temp.? temp, 


i ee as MO SS Peis BRN ee ae ae NTS WR Sk oO Aye ky ee RP ag 
-720 —6.0 -7.0 =3.0 2,0 -13.0 -10.0 -13.0 -11.0 -8.0 -S.0 -3.0 2.0 -11.0 =—5.l ~7.5 -706 
3.0 6.0 ~7,0 ~3.0 200 =13.0 -10,0 ~13,0 ~11.0 3.0 eae) —3,0 2.0 =-11,0 —,0 =—7 05 —7e7 
—8,0 -6.0 =-7.0 -3.0 2.0 13.5 -10.0 -13.0 -11.0 -8.5 -7.5 -3.0 2.0 -—ll.5 -6.1 ~7.5 ~-7.8 
8,0 -S.0 =7.5 =-4.0 1.0 -14.5 -10.0 -13.0 -12.5 -9.0 =7.5 =-3.0 1.0 <-12.5 -6.9 -8.0 -804 
S00 +320 =-705 —=400 1.0 =-14.5 -10.0 -13.0 -12.5 -9.0 =7.0 -3.0 1.0 -12.5 -6.9 -7.9 -8.4- 
8.0 -8,0 =-3.0 =-4.0 0.0 —14.0 ~10.0 -13,0 -12,.0 ~9.0 -7.0 ~3.0 0.0 -12.0 -7.0 -7.8 -8.4 
8.0 -9,.0 +3,.0 —4.0 2.0 —14.0 -10.0 -12.0 ~-12.0 -9.0 ~-7.0 -3.0 2.0 -12.0 -6.9 -7.8 -8.1 
8.0 =-720 =S.0 ~4.0 0.0 14.0 -10.0 -12.0 -12.0 -9.0 -7.0 -3.0 0.0 -12.0 -6.9 -7.8 -8.2 
~9.0 =7 55 =3,0 wi, 2O 1.0 —14e5 -10,0 =~13,0 -12.5 -9,0 —7.0 225 ILA) -13,0 =7e2 =7.8 =8 65 
=S 5 7.5 =8,0 eye) 1.0 -14.5 -10.0 -13.0 =-12.5 -9.0 -7 0 25 1,0 -13.0 =—7el -7.8 =$.4 
~9 20 -8,0 -~$,0 APA) 1,0 -15.0 -10.5 -12.5 -13.0 95 -7.0 265 1.0 -13.0 —7 3 -$.0 -8.6 
=920 =3,0 ~3.0 4.0 1.0 -14.0 -10.0 -13.0 -12.0 -9.0 ~7.0 -2.0 1.0 -13.0 -7.3 -7.5 =—Ge4 
=920 =—8.0 =3,0 4.0 2.0 -14.0 -10.0 -13.0 -13.0 -9.0 -7.0 =-2.0 2.0 -13.0 -7.1 -7.8 <=S.4 
=9.0 =3,0 = 20 on4eO 200 ~-14.0 ~10.0 ~13,0 ~12,0 -9.0 =-8.0 =—2,0 2.0 -13.0 —T7el -7.3 8.4 
920 8,0 ~$.0 —4.0 1.0 -15.0 ~10.5 ~13.0 ~13.0 -9.0 ~7.0 -2.0 1.0 ~13.0 -7.3 -7.8 -8.6 
900 7.5 =8.0 4.0 1.0 -15.0 -10.5 -13.0 ~-13.0 -9.0 -7.0 -20 1.0 -13.0 -7.2 -7.8 -8.6 
8.0 =6.5 -8.0 =-4.0 1,0 ~14,0 -10.0 ~13.0 -12.0 -9.0 -7.0 -2,.0 1.0 -13.0 -6.8 =-7.5 -802 
=3 20 —6,0 =$ 0 =O PKS) —14.0 =-10,0 -12,0 ~12,0 =-3.0 -7.0 —2.0 2.0 -12.0 —6.3 =—7 63 -7.8 
8.0 =6.0 =7.0 —=3.0 2.0 =14.0 -10.0 -12.0 -12.0 -8.0 -7.0 -2.0 2.0 -12.0 -6.0 -7.3 =-726 
8.0 =—6.0 =~7.0 =-3.0 2.0 =14.0 -10.0 -12.0 ~12,.0 -8.0 -7.0 -2.0 2.0 -12.0 ~6.0 <-7.3 -726 
8.0 ~—6.0 =7.0 ~3.0 2.0 ~13.0 -10.0 -12,0 -12.0 -7.0 ~7.0 -2.0 2.0 -12.0 =—5.7 -7.0 -7e4 
3.0 =7.0 ~7.0 ~3.0 2.0 —14.0 -10.0 -12,0 -11.0 -7.0 -6.0 =-2.0 2.0 -11.0 -6.0 -6.5 -7.4 
“700 =6.0 =700 =320 2.0 -14.0 - 9.0 -12,0 -11.0 -7,.0 -6.0 -2,0 2.0 -11.0 =-5.7 -6.5 -7.2 
~6.0 520 ~6.0 2D 205 -13.0 — 9.0 -12,0 -10.5 6.5 6.0 -0.5 205 ~10.5 “409 509 6.5 
00 520 6.0 —200 4.0 -13.0 - 960 -12.0 -10.0 =6.0 -6.0 -1.0 4.0 -10.0 ~4.4 -5.8 6.3 
00 moO 6.0 2.0 4.0 -12.0 = 9.0 ~12.0 -10.0 ~6.0 -6.0 -1.0 4.0 -10.0 -4.3 —-5.8 -6.1 
500 325 520 «1.5 hed 1265 -- 9.0 ~12,0 —10,0 —.0 6.0 0.0 420 -10,0 —326 =565 —5.8 
=5e0 —3eU ied @l,0 4.0 -12,.0 - 9.0 -12,0 -10.0 -6.0 -6.0 0.0 4.0 -10.0 -3.4 -5e5 506 
wale 5 22340 we 5 =1,0 4,0 Sais) = 8.5 ~12,0 Ca 9.0 =-5,0 6.0 1.0 4-0 - 9,0 —3.2 AS —5e3 
400 300 —4e0 0.0 4.0 -11.0 - 8.0 -12.0- 9.0 -5.0 -6.0 1.0 4.0 - 9.0 -2.9 -4.8 -5.0 
=4e0 —320 me 060 5.0 -11.0 - 8.0 -12.0-9.0 -4.0 —-5.0 1.0 5.0 - 9.0 =-2.7 -4.3 -4e8 
mj20 300 =4.0 0.0 5,0 -11,0 - 8.0 -12,.0 =~ $3.0 -3,.0 ~-5.0 2.0 5.0 - 8.0 =2.6 =-3.5 =4.5 
m400 —300 =-400 000 5.0 11.0 - 8.0 -12.0- 8.0 -4.0 -5.0 2.0 5.0 -—-8.0 -2,.6 -3.8 -4.6 


ry ice in bunker and 700 lbs. in pressure tank 
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